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(54) DRIVING CIRCUIT FOR LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide the driving circuit of a liquid crystal 
display device in which charge is accumulated enough with 
respect to a liquid crystal cell on the non-display part of a 
picture caused from the difference between the picture screen 
size of a liquid crystal display panel and a picture data size even 
when picture data constituted of smaller line number than 
display line number is displayed as to the driving circuit of an 
active matrix display device. 

CONSTITUTION: The active matrix type liquid crystal display 
panel 1, a scanning driver 2 driving the gate buses 12-1 to 12-M 
of the liquid crystal display panel 1, and a data driver 3 driving 
the data buses 13-1 to 13-N of the liquid crystal display panel 1 
are provided. The scanning driver 2 and the data driver 3 drive 
the non-display area of the picture data through interlaced 
driving when the picture data having smaller horizontal line 
number than horizontal scanning line number of the liquid crystal 
display panel 1 is displayed. 
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(A) Relevance to claims 

The following is a translation of passages related to claims 
1 and 16 of the present invention. 

(B) Translation of the relevant passages 

[Embodiments] 
[0037] 

For illustrating the operation of the present 
embodiment, what is described is a case, for instance, a 
liquid crystal panel 1 of 480*640 dots displays image data 
of 400x680 dots. The display image data is arranged in 
such a manner that, as Figs. 3(1) and 3(2) illustrate, as 
the data for one displaying, blank data Bl is transmitted 
during a period of 24 horizontal synchronizing signals 
DHsync, then image data A is transmitted during a period 
of 400 horizontal synchronizing signals DHsync, and 
subsequently blank data B2 is transmitted during a period 
of 16 horizontal synchronizing signals DHsync (during one 
cycle of a vertical synchronizing signal Vsync). 
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[0038] 

Also, on the liquid crystal display panel 1, as Fig. 
3(3) shows, the image data of Fig. 3(1) is displayed so that 
40 horizontal lines from the top of the panel 1 are a 
non-display area Dl (displaying the blank data), next 400 
horizontal lines are an image data display area C, and 
subsequent 40 horizontal lines are a non-display area D2. 

[0039] 

With respect to this display image data, a drive 
circuit of the liquid crystal display device in accordance 
with the present embodiment drives the non-display area 
of the image data in an interlace manner, when displaying 
image data whose number of horizontal lines is fewer than 
the number of the horizontal scanning lines of the liquid 
crystal display panel 1. 

[0040] 

In the present embodiment, the data part A of the 
image data is displayed on the display area C of the liquid 
crystal display panel 1 with horizontal synchronization (i.e. 
the horizontal synchronizing signal Hsync is arranged so 
as to be identical with the signal DHsync). In contrast, the 
blank parts Bl and B2 of the image data are displayed on 
the respective non-display areas Dl and D2 at timings 
illustrated in Fig. 4. 
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[0041] 

That is to say, during the time of the blank part Bl 
or the blank part B2 of the image data, the frequency of 
the non-display area Dl or D2 is synchronized with the 
phase thereof, in order to match the vertical 
synchronization of the image data with the vertical 
synchronization of the liquid crystal display panel 1. 
However, provided that the frequency of the horizontal 
synchronizing signal Hsync in the non-display areas Dl 
and D2 is too high, liquid crystal cells are not charged in 
time by a data voltage, and hence the drive of the 
non-display areas Dl and D2 is arranged in such a 
manner that one line Q'-th line) is displayed during the 
time of two cycles of a conventional horizontal 
synchronizing signal Hsync', and then the next line but 
one (i.e. j+2-th line) is displayed. After the displaying of 
one frame is carried out, the lines which have been 
skipped are displayed in the next frame, so that the lines 
which has been displayed in the previous frame are 
skipped. 

[0042] 

Here, as an alternative example of the present 
embodiment, the lines to be displayed and the lines to be 
skipped may be fixed in all frames, instead of alternating 
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the lines to be displayed with the lines to be skipped in 
each frame. 
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